Abstract An organism's pattern of development can have important long-term fitness effects. In species where the sexes differ in size or other phenotypic traits, they may also have different optimal developmental rates. This influences both parental sex allocation strategies and susceptibility of the sexes to early developmental conditions. However, sex differences in developmental rate and vulnerability to environment during the embryonic period are not well understood. In birds, sibling competition and hatching asynchrony may select for accelerated embryonic development of the last offspring in order to reduce their competitive disadvantage after hatching. They may advance their hatching in response to vocal stimuli by the older siblings. It is, however, unclear whether this flexibility in developmental rates is sex specific. In this study, we experimentally manipulated between-embryo contact and tested whether this affected the pre-natal developmental rate and post-hatching performance of male and female offspring from last-laid eggs in the herring gull. Post-hatching performance was measured both in competitive and noncompetitive situations. Among young incubated in isolation, males hatched faster than females, but both sexes fledged in similar, relatively good condition. Among young incubated with normal between-embryo contact, hatching time did not differ between sexes, but males fledged in poorer condition than females, regardless of whether they were reared singly or in a brood. These results suggest that male and female offspring differ in their ability to mitigate the costs of hatching asynchrony.
Introduction
Developmental patterns can vary considerably both within and between species and can have long-lasting consequences for organisms' performance later in life (Arendt 1997; Lindström 1999; Metcalfe and Monaghan 2001) . In species where the sexes differ in adult size or other phenotypic traits, the optimal developmental modes under any given conditions often differ between males and females (Badyaev 2002) . This has important implications for parental resource allocation strategies in relation to offspring sex and for susceptibility of the sexes to early developmental conditions. Most evidence for this has been provided by studies focusing on post-natal development. Males have often been shown to be larger and more costly for the parents to raise and thus more vulnerable to unfavourable rearing conditions than females. This is possibly due to traits such as higher metabolic rate, nutrient requirements or androgen levels (e.g. Clutton-Brock 1991; Griffiths 1992; Sheldon et al. 1998) . In contrast, sex differences in developmental rate and susceptibility to unfavourable conditions during the embryonic stage have received relatively little attention, even though evidence suggests that such differences exist. For instance, the sexes can differ in size already at hatching irrespective of the size of the eggs from which they hatch (e.g. Rutkowska and Cichoń 2002; Bogdanova et al. 2007) . Furthermore, previous studies have shown that male and female embryo survival is differentially affected by conditions during embryonic development (Göth and Booth 2005; Pérez et al. 2006) , and unfavourable pre-natal developmental conditions can have long-lasting sex-specific effects on future performance (Gorman and Nager 2004) .
In species with more than one young in the nest, sibling competition influences offspring survival and developmental rate (Mock and Parker 1997; Schew and Ricklefs 1998) . The dynamics of sibling competition can be influenced by differential allocation of resources among the young and differences in age among interacting siblings (Mock and Parker 1997; Lipar and Ketterson 2000; Groothuis et al. 2005) . In many birds, siblings hatch asynchronously, resulting in age hierarchies within broods, with junior offspring often suffering reduced competitive ability and poorer survival compared to their older siblings (Mock and Parker 1997; Hillström et al. 2000) . The timing of onset of incubation is thought to be the main determinant of hatching asynchrony (Stoleson and Beissinger 1995) . However, during the last phase of incubation when the auditory system of the embryos is developed, they often communicate with each other by auditory stimuli (Vince 1969; Brua 2002) . These vocalisations may act as a cue about forthcoming competition to later-developing embryos, and there is evidence that they can respond to these cues by accelerating their hatching time, thus reducing their age disadvantage (Vince 1969; Woolf et al. 1976; Persson and Andersson 1999; Muck and Nager 2006) . The sexes may differ in their hatching strategy in response to such cues, and this may contribute to sex differences in incubation periods observed in several studies. In the Eurasian kestrel Falco tinnunculus embryos of the larger sex, females, hatch 2 h sooner than male embryos (Blanco et al. 2003) , whereas in the sexually size monomorphic black guillemot Cepphus grylle males hatch 1 day sooner than females (Cook and Monaghan 2004) . Other studies, however, either found no sex differences in embryonic periods (Salomons et al. 2006) or contradictory results within the same species (Burke 1992; Dunnington et al. 1993) . When sex differences in timing of hatching occur, they can also cause age differences within a brood to be dependent on the sex of the junior chick. Potential asymmetries between offspring of different sex and hatching rank can result in sex-specific within-brood interactions. Such asymmetries in sibling interactions are likely to have an important, but generally neglected, impact on maternal sex allocation strategies (Uller 2006) and can contribute to differences between males and females in their vulnerability to sibling competition.
In this study, we tested experimentally how hatching strategy in response to the social environment at hatching and offspring sex affect offspring performance in herring gulls Larus argentatus. Laridae are sexual size dimorphic where adult males are larger than females (Cramp 1985) .
Females commonly lay three eggs, with the third-laid egg typically being smaller than the other two (e.g. Parsons 1970; Nager et al. 2000a) . Chicks hatch asynchronously (e.g. Drent 1970; Parsons 1975) , and as a result, the junior chick can be disadvantaged compared to its older siblings (e.g. Parsons 1975; Hébert and Barclay 1986) . Male gull chicks are also more vulnerable to poor parental condition than females (Nager et al. 1999 (Nager et al. , 2000b . We experimentally manipulated the last-laid (C-) egg's social environment at hatching by having eggs incubated alone or in contact with other eggs. We then tested whether at hatching male and female embryos responded differently to signals from older nest mates. We further investigated whether the hatching strategy had consequences for C-chick performance during the nestling period, both when competing with nest mates and when reared alone.
Materials and methods
The data were collected in the spring of 2003 in a large mixed colony of herring gulls and lesser black-backed gulls on Walney Island, Cumbria, UK (54°08′ N, 03°16′ W). The modal clutch size of herring gulls in this colony is three eggs (Bogdanova et al. 2006) , and only nests with three eggs were included in the following experiment. During laying, nests located in study plots at the centre of the colony were visited daily, and all eggs were marked in the order they were laid (A for the first-laid, B for the secondlaid and C for the third-laid egg). On the day the first egg was found, nests were randomly assigned to one of two incubation treatments, where between-embryo contact was removed (experimental nests) or not (control nests). In the experimental group, the C-egg was incubated without contact with developing eggs by removing the first two (A-and B-) eggs on the day they were laid. These embryos would have had no information about the presence of older nest mates. The removed eggs were replaced with dummy eggs so that the parents still incubated a clutch of three eggs. On the day the C-egg was laid, it was exchanged with a C-egg from another nest in the same treatment group laid on the same day to control for the potentially confounding correlation between parental egg production effort and postlaying parental care. In the control group, the C-egg was incubated in contact with an A-and a B-egg developing normally. In these nests, the C-embryo would have had information on the presence of more advanced embryos. The C-eggs were exchanged between clutches, as in the experimental group, so that no C-egg was incubated by its biological parents and raised with biological siblings. All C-eggs were weighed to the nearest 0.1 g using an electronic balance on the day they were laid. C-eggs depredated during incubation (n=9) were excluded from the analyses. The nests assigned to the two incubation treatments did not differ in laying date (experimental nests: n=82, control nests: n=80, Mann-Whitney test: Z=0.95, P=0.343) or in mass of the C-egg (t test: t 160 = 1.35, P=0.180).
After they hatched in each of the two incubation treatments, half of the C-chicks were reared alone (in a non-competitive brood environment) and half together with nest mates (in a competitive brood environment). This is hereafter referred to as rearing treatment. From half of the nests where C-eggs were incubated together with developing A-and B-eggs, neonate A-and B-chicks were transferred into nests where C-eggs were incubated together with the two dummy eggs. Chicks hatching from C-eggs always remained in the same foster nest in which their egg had been incubated. This combination of incubation and rearing treatment created four experimental groups. The transfer of chicks occurred within 1 day of the last chick hatching and none of the fostered chicks were rejected by their foster family. For C-chicks that were raised together with nestmates, the frequency of two or three-chick broods did not differ between the two incubation treatments (n=31 and 31, χ 2 =0.41, df=1, P=0.520). Since incubation in the herring gull is initiated before the C-egg is laid (Drent 1970) , the start of embryonic development for C-eggs was calculated from the day they were laid (day 1 of incubation). The period of pre-hatching development was divided into two parts: between laying and the time when the embryo perforated the egg shell with its beak (external pipping, the laying-to-pipping interval) and between external pipping and hatching (hatching duration). External pipping was recorded on the date when the first clean hole in the eggshell appeared, and hatching was recorded on the date when the chick completely emerged from the shell. Around the expected onset of external pipping (from day 22 of incubation onwards), the study nests were visited twice daily at approximately 12-h intervals to record the pipping and hatching time of the Cegg. C-eggs started pipping on average 25.1±0.1 (n=131) days and hatched 26.2±0.1 days (n=131) after being laid. Among the nests where the C-eggs were incubated with between-embryo contact, only those where one or both of the older (A-and B-) siblings hatched were used in the analyses (n=64, 13 with one older sibling, 51 with two older siblings). At hatching (day 0), each chick was weighed to the nearest 0.1 g; and its head plus bill length, a good descriptor of overall skeletal size in this species (Coulson et al. 1983) , was measured to the nearest 0.1 mm. Hatching mass corrected for size (head plus bill length was a covariate in the analysis) was used as an index of body condition at hatching. On the day of hatching, a small blood sample of up to 50 μl was taken under licence to determine the sex of the chick using molecular techniques (Griffiths et al. 1998 ). This gave a total of 131 hatchlings from C-eggs of known sex. After day 3, the body measurements were taken at 4-day intervals until the age of 31 days when chicks were close to fledging. If a chick was not found on the scheduled day and on three following days, it was presumed dead. Growth rates of chicks were calculated for the period of linear (fastest) growth between days 3 and 23 post-hatching as the slope of the linear regression of mass or size on chick age. In the analysis of growth rate, only chicks that survived until the age of 23 days were used (n= 91). Fledgling mass and size were measured when the chicks were 31 days old, and we used fledging mass corrected for size (head plus bill length was a covariate in the analysis) as an index of body condition at fledging.
Data analysis
Prior to the analyses, assumptions of parametric tests were checked, and where these were not met, appropriate nonparametric tests were used. Duration of laying-to-pipping interval, hatching duration, and post-hatching growth of chicks hatching from C-eggs were analysed using general linear models with treatment and offspring sex as fixed factors and egg mass and laying date as covariates (SPSS 12.0 2003) . The analyses of hatching duration and chick growth in addition included laying-to-pipping interval and hatching duration as covariates, respectively. Hatching success of C-eggs and sex ratio and mortality of Cchicks were analysed using generalised linear models (GLM) with binomial error distribution (SAS 8.2 2001) . Initially, all explanatory variables and their two-way interactions were tested. The final, simplified model was obtained after sequentially removing the non-significant effects starting from the least significant interaction terms. Interactions are reported only if they were significant (P<0.05). Significance levels for the statistical tests on offspring growth were adjusted using a sequential Bonferroni procedure (Quinn and Keough 2003) , as several measures were taken on the same chicks (size and mass at hatching and at fledging, and growth rate). Values are expressed as mean ± 1SE, except where nonparametric tests were used.
Results

Rate of embryonic development and hatching
Eggs started pipping earlier as the season progressed, but there was no effect of incubation treatment or embryo sex on the length of the laying-to-pipping interval [analysis of covariance (ANCOVA) on the laying-to-pipping interval; laying date: F 1,129 =16.37, P<0.001; egg mass: F 1,126 =0.23, P=0.633; offspring sex: F 1,127 =0.48, P=0.490; incubation treatment: F 1,128 =0.57, P=0.453]. The laying-to-pipping interval shortened by 0.5 days for every 10 days advancement of laying date. Embryos that pipped at an earlier age took longer to hatch, and the effects of the incubation treatment on hatching duration differed between male and female offspring (effect on hatching duration of laying-topipping interval: F 1,126 =10.98, P=0.001; incubation treatment: F 1,126 =0.19, P=0.666; sex: F 1,126 =1.77, P=0.186; treatment × sex: F 1,126 =7.17, P=0.008; laying date: F 1,124 = 0.07, P=0.788; egg mass: F 1,125 =0.23, P=0.636). In C-eggs from experimental nests, which had no contact with more advanced siblings, males hatched 0.3 days faster than females. In contrast, in control nests where the C-eggs were incubated in a normal clutch, there was no difference in hatching duration between the sexes: male and female Cembryos hatched on average 26.2±0.1 days after the egg was laid (Fig. 1) .
Hatching success, hatchling condition and hatchling sex ratio Smaller C-eggs were less likely to hatch, but incubation treatment did not affect their hatching success (GLM; egg mass: F 1,160 =5.33, P=0.022; incubation treatment: F 1,158 = 0.20, P=0.653; laying date: F 1,159 =1.19, P=0.276). Hatching success was similar between C-eggs in control (80%, n=80) and experimental nests (82%, n=82). C-eggs that were lighter than the mean had a hatching success of 74% (n=84), whereas heavier-than-average C-eggs had a hatching success of 89% (n=78). No young died between pipping and hatching. Offspring sex was not included in the analysis of hatching success because only eggs that hatched were sexed.
Among C-chicks, hatchling size and mass were affected by egg mass but were independent of the incubation treatment, hatching duration and laying date ( Table 1 ). Chicks that hatched from larger eggs were heavier and skeletally larger than chicks that hatched from smaller eggs. Male and female hatchlings had similar body mass, but males were skeletally larger (head plus bill length: 47.1± 0.1 mm, n=70) than females (46.1±0.1 mm, n=61). Hatching mass was independent of hatching size when corrected for egg mass (hatching size: F 1,128 =1.49, P= 0.225; egg mass: F 1,128 =267.80, P<0.001) and, therefore, considered a good descriptor of hatching condition. Hatching sex ratio of the C-chick was independent of egg mass, laying date or incubation treatment (GLM; egg mass: F 1,129 =0.73, P=0.395; incubation treatment: F 1,127 =0.24, P=0.626; laying date: F 1,128 =0.29, P=0.592). There were 52% males (n=64) in the control incubation treatment and 55% males (n=67) in the experimental incubation treatment.
Post-hatching chick performance
After hatching, C-chicks were raised by foster parents either with foster siblings or singly. Where C-chicks were reared together with nest mates, the hatching span between A-and C-chicks in the foster nest did not differ between incubation treatments or male and female C-chicks (2-way non-parametric ANOVA; n=62; incubation treatment: H= 1.98, P=0.159; sex: H=0.20, P=0.655).
Rearing treatment and offspring sex, but not incubation treatment, influenced growth rate during the period of Fig. 1 Mean residual hatching duration (± 1SE) in the two sexes in relation to incubation treatment (experimental C-egg incubated alone, control C-egg in contact with developing embryos, filled circles male, inverted empty triangles female) corrected for laying-to-pipping interval.
In experimental nests, males hatched faster than females (n=67, t 65 = 2.90, P=0.005), whereas in control nests, there was no difference in hatching duration between the sexes (n=64, t 62 =1.00, P=0.320) .260). C-chicks reared in a competitive brood environment tended to be less likely to fledge (55%, n=62) than chicks reared singly (71%, n=69). Given our sample sizes, our test has a power of 0.75 to detect a statistically significant difference in survival of chicks reared singly and in a brood (two-tailed test).
The size of fledglings that hatched from C-eggs was affected by rearing treatment, offspring sex and egg mass (Table 3) . C-chicks reared in a competitive brood environment were skeletally smaller at fledging than those reared singly, and males were larger than females [ Table 2 (fledging size and mass)]. Interestingly, skeletal size at fledging of C-chicks increased with increasing egg mass. Fledging condition (fledging mass corrected for fledging size) depended on interactions between incubation treatment and offspring sex and between rearing treatment and laying date (Table 3) . Early in the season, chicks reared in a competitive brood environment fledged in poorer condition than those reared singly, but the difference between rearing environments disappeared later in the season (Fig. 2 ). An effect of incubation treatment persisted until fledging, and this was different for male and female chicks. Independent of the rearing treatment, males incubated in control nests fledged in poorer condition than females. There was no difference in fledging condition between males and females incubated in experimental nests (Fig. 3) . Further analyses showed that among chicks reared in a competitive brood environment, brood size at fledging did not differ between incubation treatments (n=34; Mann-Whitney test: Z=1.57, P=0.116) and did not influence fledgling size or condition (P>0.69). However, median brood size at fledging decreased from three chicks early in the season (before the median laying date, 12 May) to two chicks late in the season (after 12 May).
Discussion
In this study, we tested whether sibling contact during the embryonic stage differentially affects developmental rate of male and female offspring and whether this has consequences for their post-hatching performance. We manipulated the embryo's social environment during incubation and hatching and found a sex-specific effect of this manipulation on hatching duration and fledging condition. Among young incubated in isolation from other developing eggs, males hatched faster than females, but both sexes fledged in similar, relatively good body condition. In 
Growth rates were calculated over the linear growth phase only for chicks that survived until day 23 (see "Materials and methods", n=91). Fledgling size (head plus bill length) was measured at day 31 (n=83). Values are presented as mean ± 1SE.
contrast, among young in control clutches in contact with other developing embryos, the two sexes took similar time to hatch (due to males delaying their hatching), but males fledged in significantly poorer condition than females.
Embryonic development
The interval between laying and pipping did not differ between the two incubation treatments or between male and female embryos. This is not surprising as during early stages of development, embryos are unlikely to be able to communicate and thus influence each other's development time (Woolf et al. 1976; Brua 2002) but indicates that incubation performance of control and experimental parents must have been similar. It also suggests that there was no intrinsic difference in developmental rate between the sexes during the earlier stages of incubation. The incubation treatment, however, influenced hatching duration (that is, the interval between pipping and hatching) and its effect was sex specific. In the experimental treatment, where between-embryo contact was eliminated, male embryos hatched faster than females. In the control treatment, where Fledgling size and mass were measured at day 31 (n=83). Statistically significant effects are shown in bold after applying a sequential Bonferroni procedure: α 1 =0.025 (α/2), α 2 =0.05; the smallest P values were tested at α 1 and the next at α 2 (see "Materials and methods"). Fig. 2 Chicks that hatched from C-eggs raised singly (filled bars) fledged in better condition than chicks raised together with nest mates (empty bars) early in the season but not late in the season. Early/late refers to whether the eggs were laid before (or on) or after the median laying date (12 May). The statistical analysis was performed using laying date as a continuous variable (Table 3) . Shown are mean values ± 1SE
C-eggs were incubated in contact with two older developing embryos, there was no sex difference in development time. The lack of difference in hatching duration between the sexes in this treatment group was due to males hatching more slowly compared to when they were incubated in isolation. Hatching duration in females was similar in the two treatments. Phenotypic differences between the sexes (Badyaev 2002) or differences in the hormonal content of eggs containing male and female embryos (Balaban and Hill 1971; Lipar and Ketterson 2000; Eising et al. 2001 ) may have allowed males to hatch faster than females when incubated in isolation. There are at least two possible explanations for the delayed hatching of males in the presence of older siblings. If communication between embryos acts as a signal of forthcoming competition, the strategy of last-hatching males may be to delay hatching in order to complete their development. Delayed hatching has been shown to result in more complete development of the embryonic neuromuscular system (Nilsson and Persson 2004) . This may be beneficial for males hatching last in the brood as it may improve their motor ability and consequently their chances to compete effectively for food, which is of importance given their high growth rate and hence food requirements (e.g. Griffiths 1992 ). This, however, is unlikely to be the case in our study as the control males actually fledged in poorer condition than females in the same treatment and than both males and females in the experimental treatment. Alternatively, control C-eggs may have experienced lower and more variable incubation temperatures during hatching. In herring gulls, the older siblings can leave the nest cup within hours of hatching with the attending parents then having to divide their attention between the young chicks outside the nest and any eggs still remaining in the nest (Drent 1970; Lee et al. 1993) . Indeed, C-eggs of herring gulls experience parental neglect during the pipping to hatching interval, and their incubation temperature is ca. 4°C lower than for Aeggs at the same developmental stage (Lee et al. 1993 ). Ceggs in our experimental clutches would not have been exposed to parental neglect during the last stage of incubation because parents would not have to divide their time between incubating the remaining egg and attending chicks outside the nest. Exposure to sub-optimal temperatures during this critical developmental period can have detrimental effects on offspring performance (Webb 1987; Brua 2002) . It is possible that males are vulnerable to such sub-optimal conditions during the final stage of their embryonic development and are, therefore, unable to hatch as fast as they would in a situation where parental neglect is removed. Interestingly, female embryos seem to be less vulnerable to parental neglect, and their hatching duration was not affected. In species with sexual size dimorphism, such as the herring gull, developmental processes and their regulation can differ between males and females and thus result in sex differences in sensitivity to particular developmental stages, with the larger sex (in our case males) commonly being more adversely affected (Badyaev 2002 ).
Post-hatching performance
Not surprisingly, larger eggs had higher hatching success, and hatchlings from larger eggs were skeletally larger and heavier than those from smaller eggs (e.g. Williams 1994 ). As found in previous studies of gulls (e.g. Griffiths 1992; Nager et al. 1999) , males were skeletally larger than females already at hatching but were in similar body condition. However, no effect of incubation treatment and hatching duration on the size or mass of offspring of either sex was detected at this stage. This may be because avian embryo growth declines or even stops during the last days of incubation ('plateau phase' in metabolic rate; Vleck and Bucher 1998; Nilsson and Persson 2004) , so mass may have reached hatching values already at the time of external pipping.
A number of factors affected offspring performance during the nestling period. Overall, males grew faster and consequently reached on average higher mass and size at fledging compared to females. Faster growth of the larger sex in sexually size-dimorphic species has been reported in a large number of species, including gulls (e.g. CluttonBrock 1991; Griffiths 1992) . Also, irrespective of their sex, singly raised chicks grew faster and fledged in better condition than chicks that had to compete with older siblings, but this difference was evident only early in the season. This was because fledgling condition declined with laying date only among singly raised C-chicks but not in Cchicks reared in a brood. As the season progressed, parents raising only one young may have changed their strategy regarding the trade-off between current and future reproduction and reduced their investment in the current reproductive event due to its low potential output. In contrast, pairs raising larger broods late in the season may have a similar parental effort to pairs breeding earlier in the season due to the high perceived success of the current breeding event (Winkler and Allen 1996; Rytkönen 2002; Gasparini et al. 2006) . Nestling growth was positively correlated with egg mass. Such relationships between egg mass and offspring performance are often found in birds, although they are usually observed mainly early in the posthatching period and are later overridden by variation in parental provisioning ability (e.g. Christians 2002; Bize et al. 2002; Arnold et al. 2006) . However, in our study species C-eggs are generally at the lower end of the range of viable egg sizes (Parsons 1970) . Thus, negative effects of small egg size may be difficult to overcome even under the benign rearing conditions that singly raised chicks experienced (Nager et al. 2000a) .
Most remarkably, the environment in which the young were incubated influenced their condition at fledging. Males incubated in control nests fledged in significantly poorer condition than control females and than experimental males and females. This result was not confounded by the brood size or the hatching asynchrony experienced in the foster nest as these did not differ between incubation treatments and offspring sexes. Hence, the poorer fledgling condition of control males cannot be due to any differences in competitive situation they might have encountered after hatching nor due to sexual differences in competitive ability per se since singly reared control males showed the same poor fledging condition. This suggests that they suffered a developmental cost, possibly due to parental neglect during the final stage of incubation, which was difficult to offset even in a relatively benign rearing environment. Lee et al. (1993) showed that neglect of C-eggs during hatching did not affect egg hatchability or survival of the young during the first week of their life. Similarly, we found no detrimental effects of the incubation treatment on embryo survival or on offspring growth rate during the linear growth phase up to the age of 23 days. However, males from the control incubation treatment were lighter at fledging, implying that they must have put on less mass during the later part of the nestling period compared to the average growth trajectory for this population. This could be possibly related to muscular and/or organ maturation, which occurs in the last days of incubation (Ricklefs and Starck 1998; Nilsson and Persson 2004) . Even relatively small effects of unfavourable conditions during early development can have profound and sex-specific long-term consequences for offspring performance (Metcalfe and Monaghan 2001; Badyaev 2002; Gorman and Nager 2004) . Control males did not differ in survival to fledging from the rest of the chicks in this study; however, fledging in poorer condition may have reduced their future survival prospects (e.g. Hochachka and Smith 1991; GebhardtHenrich and Richner 1998) .
In summary, our results suggest that in a sexually sizedimorphic species, the herring gull, the sexes differ in their ability to offset costs posed by hatching asynchrony with females having an advantage in hatching last. Such sex differences in vulnerability to environment during embryonic development can have important implications for sex allocation within clutches (Uller 2006) . They could help explain why mothers often produce more offspring of the less vulnerable sex towards the end of the laying sequence, especially under unfavourable conditions (e.g. Nager et al. 1999; Ležalová et al. 2005) . However, the mechanism(s) underlying these differences between the sexes remain to be established.
